develop in later life. The operative findings in the first 72 cases are summarized in Table 2 , from which it will be seen that the major lesions found in any one patient are likely to be multiple. In summary it may be said that observation of children with malformations such as those described has shown clearly that without treatment there is likely to be progressive deterioration in the form either of lower limb abnormality or of incontinence of urine. Observation of children following operation has not in any case revealed evidence of further deterioration while in many there has been some improvement either in muscle bulk or (occasionally) improved sphincter control.
Dr Arnold Appleby (Newcastle General Hospital, Newcastle upon Tyne) 
Craniovertebral Anomalies
The bony anomalies which occur in the cervical spine and craniovertebral junction are extremely well documented; therefore I will not deal with them in this paper. In any event my clinical colleagues and myself have been mainly interested in the nervous system anomalies irrespective of whether or not a bony anomaly co-existed.
The methods of radiological investigation available are: (1) Routine plain films of skull and cervical spine. (2) Tomography in the coronal and sagittal planes of the craniovertebral junction.
(3) Positive-contrast myelography carried out on most of our patients because of their 'spinal' mode of clinical presentation; it is, however, most important that they should be examined in the supine as well as in the more usual prone position. (4) Air encephalography with particular reference to the foramen magnum region. (5) Vertebral angiography. (6) Ventriculography.
Children: In children anomalies in the craniovertebral region present mainly as hydrocephalus and are therefore examined by oxygen ventriculography. Plain films often show suture diastasis and lumbar meningomyelocele. When the latter feature is present the fourth ventricle can frequently be shown to lie at a low level. It is often * 6. 6 . . . . '~~~~~~~~~~.. .. ! . . . produced by a fairly marked degree ofdescent of the cerebellar tonsils also abnormal in shape, being indented where it passes through the foramen magnum. Such cases present little difficulty in diagnosis or management, however, since they all require some form of ventricular drainage procedure.
A.gg
Adults: We have experience of 30 patients, who presented with some form of foramen magnum syndrome. Of these 30 patients 27 eventually proved to have some form of hind brain descent.
All 27 patients were examined by plain X-rays of the skull and spine. The spine was normal in 13 but in 2 of these the skull X-ray suggested hydrocephalus. The cervical canal was widened in its antero-posterior diameter in 4 patients (Fig 1) , occipitovertebral fusion was present in 3 cases and congenital fusion of C2 and C3 also in 3 cases.
One patient had a defect of fusion in the posterior arch of Cl and one other showed hypoplastic occipital condyles.
Prone and supine myelography using Myodil was carried out in 21 of the cases and hind brain descent was shown in 20 of these. Two were examined by air encephalography and both showed low cerebellar tonsils. A further 2 patients were submitted to vertebral angiography and lowlying posterior inferior cerebellar arteries were shown. The appearances at supine myelography are illustrated in Figs 2 and 3. In the patients of this series who did not have hind brain descent the eventual diagnoses made were: posterior fossa adhesions from birth trauma, 1 case; subluxation of Cl on C2, 1 case; occipitalization of Cl and a narrow foramen magnum, 1 case (Fig 4) . In addition to the foregoing cases we have encountered 6 patients in whom symptomatic syringomyelia was produced by arachnoiditis of the cervical cord and foramen magnum. In 2 of these there was a previous history of meningitis but in 4 there was no such history.
Illustrative Case
A 26-year-old man developed signs and symptoms of syringomyelia. There was no previous history of meningitis and the obstruction to the upward flow of Myodil just below the foramen magnum was interpreted 4,s being due to mild tonsillar descent.
Posterior fossa decompression was performed. The tonsils lay 1 cm below the foramen magnum, the atlanto-occipital membrane was abnormally thick ajid the tonsils bound together with adhesions. These were divided and the fourth ventricle was found to be abnormally dilated. His painful dysmvstbesia disappeared but the neurological deficit remained unchanged.
Five months later he developed severe headache, tinnitus, vtr-tigo and diplopia. He now had papillcedema, nystagamus and cerebellar incoordination of the left limbs. Shortly after admission he developed central respiratory failure requiring assisted respiration. A Spitz-Holter catheter was inserted and spontaneous respiration returned almost immediately.
Over the last fifteen months he has remainea well with continuing improvement in the power and coordination of his left arm.
It is important to recognize these cases of arachnoiditis pre-operatively if possible. It may well be that the best treatment for such patients is ventricular drainage rather than posterior fossa decompression, or possibly a combination of both procedures. Gardner (1965) postulated that most if not all cases of syringomyelia are the result of longstanding hydromyelia. This latter he believes to be due to a congenital anomaly resulting from incomplete perforation of the rhombic roof in the 6th to the 8th gestational week. This, he says, results in obstruction to the outflow of cerebrospinal fluid from the fourth ventricle and subsequent dilatation of the central canal. The syrinx unconnected with the obliterated central canal is produced by dissection of the pulsating fluid, the cavity so formed being later isolated by gliosis and fibrosis.
It appears, however, that Gardner's hypothesis does not explain all our cases. One patient, who had a Myodil ventriculogram, showed free egress of the Myodil from the fourth ventricle although there was no doubt about the tonsillar prolapse. Neither does it explain such cases as that illustrated in Fig 4 in whom no syrinx was demonstrated.
Conclusions
Our recent experiences lead us to believe that:
(1) Many cases presenting as typical or atypical syringomyelia have their origin in anomalies of the hind brain described by Chiariwhich may or may not be accompanied by bony abnormality. Further, these anomalies may themselves produce arachnoiditis.
(2) Posterior fossa arachnoiditis, whatever the cause, may produce an identical clinical picture.
(3) The association with hydrocephalus is not invariable.
(4) Gardner's hypothesis, while explaining syringomyelia, explains neither those cases presenting as clinical syringomyelia without evidence radiologically or at operation of a syrinx, nor the 3 cases in our series who were shown to have normal entry or egress of contrast medium from the fourth ventricle. 
